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MC2 magnets were off
during the 1999 run

+

85.3 m drift
ENCLOSURE MC4

61.0 m drift
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MC6WC1 MC6WC2 Target Holder Collimator Hyperon Magnet Vacuum Decay Region

1 m

+�_Aef¥a�X4 ��^

Z'Z



1.0

0.8

0.6

0.4

0.2

-2.0 -1.5 -1.0 -0.5 0.0

edge of target

0.5 1.0 1.5 2.0

1.0

0.8

0.6

0.4

0.2

N
o

rm
al

iz
ed

 R
at

io

edge of target

-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

Vertical Target Scan (mm)

Horizontal Target Scan (mm)

N
o

rm
al

iz
ed

 R
at

io

+�_Aef¥a�X4 ��^

Z �



0

250

500

750

1000

1250

1500

1750

2000

2250

0 400 800 1200 1600 2000
x 10

4
Beam Hodoscope Rate (s-1)

Sp
ill

s

+ polarity

- polarity

+�_Aef¥a�X4 ��^

Z ~



40.00 mm

52.70 mm

2.67 mm diameter

8 mm thick 
aluminum bar

copper targets

1 mm thick
ceramic plate

bolt

800 GeV
proton beamtargets

+�_Aef¥a�X4�8`^

Z ¥



y

x

brass
tungsten

95.2 mm

6.096 m

y

z

A B C

D E

Elevation View

46.0 mm

z

x

Plan View

Cross Section

A B C
D

E E

a b c d e f

section a section b section c section d section e section f

+�_Aef¥a�X4 6�^

� a



+�_Aef¥a�X4 ��^

� Y



0.0

0.2

0.4

0.6

0.8

1.0

100 120 140 160 180 200 220 240

A
cc

ep
ta

nc
e

Momentum (GeV/c)

+�_Aef¥���4 :�["^

� `



Ξ−
Ξ

+

120 140 160 180 200 220
Momentum (GeV/c)

1

2

3

4

5

6

7

0

E
ve

nt
s 

(m
ill

io
n/

1.
25

 G
eV

/c
)

8

+�_Aef¥���4 :
:3^

��£



0

1000

2000

3000

4000

5000

6000

7000

1.663 1.665 1.667 1.669 1.671 1.673

Hyperon Magnet Field (T)

Sp
ill

s

+  (1.6682 T)

−  (1.6655 T)

0

1000

2000

3000

4000

5000

6000

7000

8000

4170 4180 4190 4200 4210 4220

Hyperon Magnet Current (A)

Sp
ill

s

+  (4192.6 A)

−  (4192.8 A)

+�_Aef¥���4 :���^

� c



+�_Aef¥���4 :���^

���



0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00

Y
 C

om
po

ne
nt

 o
f 

M
ag

ne
tic

 F
ie

ld
 (

T
)

Z Position (m)

x = 10 mm
y = 14 mm

+�_Aef¥���4 :!��^

� Z



0

2000

4000

6000

8000

10000

12000

14000

1.343 1.344 1.345 1.346 1.347 1.348

Analyzing Magnet 1 Field (T)

Sp
ill

s

+  (1.3453 T)

−  (1.3457 T)

0

2000

4000

6000

8000

10000

2430 2440 2450 2460 2470 2480

Analyzing Magnet 1 Current (A)

Sp
ill

s

+  (2450.8 A)

−  (2451.4 A)

+�_Aef¥���4 :���^

���



0

1000

2000

3000

4000

5000

6000

1.133 1.134 1.135 1.136 1.137 1.138

Analyzing Magnet 2 Field (T)

Sp
ill

s

+  (1.1359 T)

−  (1.1360 T)

0

4000

8000

12000

16000

20000

2430 2440 2450 2460 2470 2480

Analyzing Magnet 2 Current (A)

Sp
ill

s

+  (2468.3 A)

−  (2468.9 A)

+�_Aef¥���4 :���^

��~



U anode plane
preamp board

V anode plane
preamp board

x, x' planes

X anode plane
preamp board

0.5 m

+�_Aef¥���4 :�8`^

��¥



X Plane

X' Plane

V
 P

la
ne

U
 P

la
ne

0.5 m

+�_Aef¥���4 :�6�^

~ a



+�_Aef¥���4 :���^

~ Y



Shield Foil
25.4 m Al
25.4 m mylar
12.7 m adhesive

µ
µ
µ

Ground Foil
120 nm Au
25.4 m kapton
120 nm Au

µ

Cathode Foils
120 nm Au
25.4 m kapton
120 nm Au

µ

3 
m

m

3 
m

m

6 mm

Anode Wires
12.5 - 20 m diameter W
1 - 2 mm pitch

µ

+�_Aef¥���4 �3["^

~ `



A
rb

itr
ar

y 
N

or
m

al
iz

at
io

n

Drift Time (ns)

+�_Aef¥���4 �":3^

~�£



D1

R1

10

Vb

+0.7V

C1

0.1uf

R2

100

R42.7k

C4
0.1uf

+10V

R5820

R6

10

R7

10

C2

C3

0.1uf

0.1uf

C5
0.01uf

3904 3906
Q1 Q2

1/4 MQS104A

1 - OF -16 CHANNELS

+�_Aef¥���4 �
��^

~ c



0

2000

4000

6000

8000

10000

6 8 10 12 14 16 18
Risetime (ns)

Mean = 11.6 ns

0

1200

2400

3600

4800

6000

9 10 11 12 13 14
Gain (mV/fC)

Mean = 11.2

0

2000

4000

6000

8000

10000

0.0 0.2 0.4 0.6 0.8 1.0
ENC (fC)

Mean = 0.49 fC

+�_Aef¥���4 �
��^

~`�



0.90

0.92

0.94

0.96

0.98

1.00

0 100 200 300
C2X wire number

E
ff

ic
ic

en
cy

0.90

0.92

0.94

0.96

0.98

1.00

0 100 200 300 400
C5X wire number

E
ff

ic
ic

en
cy

-0.004

-0.003

-0.002

-0.001

0.000

0.001

0.002

0 100 200 300
C2X wire number

C
2X

 (
ne

g-
po

s)
/(

po
s+

ne
g)

-0.004

-0.003

-0.002

-0.001

0.000

0.001

0.002

0 100 200 300 400
C5X wire number

C
5X

 (
ne

g-
po

s)
/(

po
s+

ne
g)

+�_Aef¥���4 �j��^

~ Z



19 1234567891011121314151617182021222324

y

x

19.51 mrad line

0.5 m

Side ViewFront View

+�_Aef¥���4 �
��^

~`�



P1001

1 3 2321

0.5 m

y

x

19.51 mrad line

5 7 9 11 13 15 17 19

Side View Front View

+�_Aef¥���4 �
��^

~�~



0.90

0.92

0.94

0.96

0.98

1.00

5 10 15 20
SS Hodoscope Counter Number

E
ff

ic
ie

nc
y

-0.010

-0.008

-0.006

-0.004

-0.002

0.000

0.002

0.004

0.006

0.008

0.010

5 10 15 20
SS Hodoscope Counter Number

E
ff

. D
if

fe
re

nc
e 

ne
g.

 -
 p

os
.

0.90

0.92

0.94

0.96

0.98

1.00

5 10 15 20
OS Hodoscope Counter Number

E
ff

ic
ie

nc
y

-0.010

-0.008

-0.006

-0.004

-0.002

0.000

0.002

0.004

0.006

0.008

0.010

5 10 15 20
OS Hodoscope Counter Number

E
ff

. D
if

fe
re

nc
e 

ne
g.

 -
 p

os
.

+�_Aef¥���4 �98`^

~�¥



2MULSL

CAL(CAS)

CAL(K)

SS

SS

OS
LR

1MULH
1MULV

K

CAS

1MUL

1MULR
MUUS

1MURH
1MURV

1MUR

2MULH
2MULV

2MUL

P
D

-2
2

P
re

sc
al

er Trig
OR

To latch
gates

Self-inhibit
clear from
DAQ

ot
he

r
tr

ig
ge

rs

RF synch

+�_Aef¥���4 �
6�^

¥ a



-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6

x (m)

y 
(m

)

Calorimeter active area

+�_Aef¥���4 �
��^

¥ Y



1 m

+�_Aef¥���4 �3["^

¥ `



Absorber Plate

Light Guide

Photomultiplier

Waveshifting
Fibers

Base

0.
2 

m

+�_Aef¥���4 �":3^

¥�£



RG58 R 8 (70 ns)G

PMT

Calorimeter
Linear Fan-in/
Differential Line Driver Line Receiver/Shaper

1

8

Constant fraction
discriminator

Constant fraction
discriminator

To Cas trigger

To K trigger

½ S(1:8)

Σ(1:8)

to ADC 1

to ADC 8
to ADC 11

PMT 1

PMT 8

{E
le

ct
on

ic
s 

H
al

l

D
et

ec
to

rl 
H

al
l

Calibration
Laser PIN 1

to ADC 9

75 coaxial ribbon cable
(300 ns)

Ω

+�_Aef¥���4 �
��^

¥ c



Spectrometer Momentum (GeV/c)

E
ff

ic
ie

nc
y

+�_Aef¥���4 �
��^

¥`�



+�_Aef¥���4 �j��^

¥ Z



+�_Aef¥���4 �
��^

¥`�



+�_Aef¥���4 �
��^

¥�~



Tape TapeTape

> > TapeTape

Tape TapeTape

SCSI

VME
Crate 1

Exabyte 8705 Tape Drives

(1 MB/sec per drive)

> > > >> >

> > > >> >

> > > >> >

RS-485
DATA to

Path 5 EBIs

Compressor
(Event Aggregator)

Interface

Optical
Transmitter

Optical
Receiver
(Path 5)

VDAS Event Bufffer Crate
(Path 5)

MVME 167 CPUs

Event Buffer Interfaces (EBIs)

path1
path2

path3
path4

path5

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

Tape TapeTape

> > TapeTape

Tape TapeTape

SCSI

VME
Crate 2

> > > >> >

> > > >> >

> > > >> >

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

Tape TapeTape

> > TapeTape

Tape TapeTape

SCSI

VME
Crate 3

> > > >> >

> > > >> >

> > > >> >

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

...

.....
..

Ansley Cable

Discriminators

MWPC

Preamplifiers

Twist and Flat
Cables

RS-485

Spectrometer Data

Latch System

Data Path 1

Compressor & Interface

Optical Link & VDAS

Spectrometer Data

Latch System

Data Path 2

Compressor & Interface

Optical Link & VDAS

Spectrometer Data

Latch System

Data Path 3

Compressor & Interface

Optical Link & VDAS

Spectrometer Data

Latch System

Data Path 4

Compressor & Interface

Optical Link & VDAS

Latch System Crates

In from preceding latch crate

Data Path 5

Buffered
Encoders

Latch
Cards

+�_Aef¥���4 �98`^

¥�¥



Calorimeter Readout

 0% to  10%
11% to  89%
90% to 100%

Trigger List

CAS
LRW
K

 1
1.3E+02

 2
3.6E+01

 3
1.4E+01

Lambda Mass: 1.113
Cascade Mass: 1.320

+�_Aef¥���4 �
6�^

Y[a'a



0.46 0.47 0.48 0.49 0.50 0.51 0.52 0.53 0.54
0

200

400

600

800

1000

Generated with full 
field map,
reconstructed with 
single bend plane

Generated with full 
field map,
reconstructed with 
full field map

invariant mass (GeV/c  )π  π 2+ _

N
um

be
r 

of
 e

ve
nt

s 
pe

r 
1 

M
eV

/c
2

+�_Aef¥���4 �
��^

Y[arY



0

5000

10000

15000

20000

25000

1.106 1.110 1.114 1.118 1.122

Invariant Mass of pπ (GeV/c2)

E
ve

nt
s/

0.
20

 M
eV

σ     = 0.97R MeV/c2

σ     = 1.00MC MeV/c2

+�_Aef¥���4T�9["^

Y[a�`



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

110 130 150 170 190 210 230

Momentum (GeV/c)

A
cc

ep
ta

nc
e

Ξ→Λπ→pππ
Ω→ΛK→pKπ
K→πππ

+�_Aef¥���4T�-:3^

Y[a £



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 20 40 60 80 100 120 140 160

Momentum (GeV/c)

σ/
p 

[%
]

σ/p = 0.0034p + 0.097

+�_Aef¥���4T�r��^

Y[abc



0

0.3

0.6

0.9

1.2

0 2.5 5 7.5 10 12.5
Decay Vertex z Position (m)

x 
R

es
ol

ut
io

n 
(m

m
)

0

0.3

0.6

0.9

1.2

0 2.5 5 7.5 10 12.5
Decay Vertex z Position (m)

y 
R

es
ol

ut
io

n 
(m

m
)

0

0.1

0.2

0.3

0.4

0 2.5 5 7.5 10 12.5
Decay Vertex z Position (m)

z 
R

es
ol

ut
io

n 
(m

)

Ξ
Λ

+�_Aef¥���4T�r��^

Y[a �



0

6000

12000

18000

24000

30000

-10 -5 0 5 10
x Target Pointback Resolution (mm)

E
ve

nt
s/

0.
2 

m
m

0

4000

8000

12000

16000

20000

-10 -5 0 5 10
y Target Pointback Resolution (mm)

E
ve

nt
s/

0.
2 

m
m

σ = 0.67 mm

σ = 0.93 mm

+�_Aef¥���4T�
��^

Y[a'Z



Invariant mass of pππ (GeV/c2)

E
ve

nt
s 

/ 0
.2

5 
M

eV
/c

2

Ξ-,  2.07 billion
Ξ+, 0.46 billion

σ = 1.6 MeV/c2

0

200

400

600

800

1000

1200

1400

x 10 5

1.310 1.315 1.320 1.325 1.330 1.335

Invariant mass of Kpπ  (GeV/c2)

E
ve

nt
s 

/ 0
.2

4 
M

eV
/c

2

Ω-, 14.6 million
Ω+,  5.0 million

σ = 1.5 MeV/c2

0

2000

4000

6000

8000

10000
x 10 2

1.660 1.665 1.670 1.675 1.680

Invariant mass of πππ  (GeV/c2)

E
ve

nt
s 

/ 0
.2

7 
M

eV
/c

2

K+, 394 million
K-,  164 million

σ = 2.0 MeV/c2

0

250

500

750

1000

1250

1500

1750

2000

2250

x 10 4

0.480 0.485 0.490 0.495 0.500 0.505

Invariant mass of ππ  (GeV/c2)

E
ve

nt
s 

/ 0
.3

5 
M

eV
/c

2

Ko, ( -) 0.72 billion
Ko, (+) 2.04 billion

σ = 2.9 MeV/c2

0

200

400

600

800

1000

1200
x 10 5

0.485 0.490 0.495 0.500 0.505 0.510

+�_Aef¥���4T�r��^

Y[a �


